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~6 On the Heat produced l,y 
might be produced in the urine of any one animal, by such 
alterations of diet, as its constitution would permit ; for as 
far as any inference can be drawn from these varieties, 
which naturally occur, it would appear, that persons ub- 
jeet to calculi consisting of uric acid, as well as gouty per- 
sons, in whom there is always a redtmdanee of the same 
matter, have much reason to prefer vegetable diet ; but that 
the preference usually given to fish above other kinds of 
animal food, is probably erroneous. 
IX. On the Heat produced by Friction or Compression. 
By M. BERTHOLLET.* 
SOME years ago, with a view of more fully elucidating 
the origin of the heat occasioned by compression and fric- 
tion, I fbrmed the idea ot examining by the help of a fly, 
press, tile effects of compression on the metals: I applied 
to M. Gengombre for a press belonging to tile Mint, and I 
requested Messrs. Pictet and Biot to assist mc in my ex- 
periments. These were pursued ibr some time with all the 
precision that might be expected frmn such skilfhl coadju- 
tors ; but they were interrupted and abandoned before being 
brought to the point which I wished: I shall neverthele.cs 
present he results of some of these experiments. 
I prepared pieces of gold, silver, copper, iron and bronze; 
all of the same dimensions, in order to submit them to the 
action of the pre~s ; but the experiments were chiefly made 
with those of silver and copper. 
In order to determine the heat which the pieces of metal 
acquired by the shock of the fly-press, a thernmmeter 
placed horizontally was at first used ; but it was afterwards 
found best to throw the piece of metal into a quantity of 
water sufficient o cover it. We had ascertained by preli- 
minary experiments he relation which exists between the 
heat acquired by a certain weight of water, and ttle tem- 
perature of a given weieht of each metal plun~ed into it : 
we thus estimated, by means of the heat wbieI~ the water 
acquired on comparing its weight with that of the metal~ 
the temperature to which the metal had been raised. 
We submitted a piece of metal to the shocks of a fly- 
press put in motion by two men who were accustomed to 
this operation: we determined the heat acquired, and al- 
lowed the metal to return to a temperature precisely similar to 




























Friction or Oompression. 5 7 
that of the fly-press : we subjected it to a new shock ; and 
perfbrmed a third operation with the same precautions. 
In order that we might not be deceived as to the tempe- 
rature acquired , we submitted to the thermometer a piece 
of metal similar to that which we had left. some time under 
the fly-press, in order to ascertain the temperature nf it 
precisely, and we noted the heat which the piece yielded 
that had been struck. 
Experiment made with two Pieces of Copper. 
Increase of Temperature expressed in De- 
grees of the Centigrade Thermometer. 
Degrees. 
First piece . . . . . . . . . . . . . . . . . .  9,69 
First shock lSecond piece . . . . . . . . . . . . . . .  11,56 
First piece . . . . . . . . . . . . . . . . . .  4~06 
Second shock [. Second piece . . . . . . . . . . . . . . . .  2,5 
.~ First piece . . . . . . . . . . . . . . . . . .  1,06 
Third shock [.Second piece . . . . . . . . . . . . . . . .  0,81 
The total .quantity of heatextricated from the two pre- 
pared pieees IS nearly equal ; ibr, on adding the numbers, 
we find 
For the first piece . . . . . . .  : . . . . . . . . . . . . . . .  14°,81 
For the second piece . . . . . . . . . . . . . . . . . . . . .  14,87 
Experiment made with two Pieces of Silver. 
Increase of Temperature expressed in De- 
grees of the Centigrade Thermometer. 
Degrees. 
First shock [F i rs t  piece . . . . . . . . . . . . . . . . . .  3,44 
lSecond piece . . . . . . . . . . . . . . . .  4,56 
j" First piece . . . . . . . . . . . . . .  . . . .  3,25 
Second shock ~.Second piece I, 19 
First piece . . . . . . . . . . . . . . . . . .  1,.50 
Third shock kSecon d piece . . . . . . . . . . . . . . . .  1,1~ 
Total for the first piece . . . .  8,19 
for the second piece.. 6j37 
Several other experiments gave analogous results. 
But after three shocks of the fly-press, the pieces when 
struck again~ either did not acquire a sensible heat, or ex- 
hibited it in a lower degree than in the third shock. 
Gold afforded a heat still inferior to that of silver. 
We afterwards proceeded to ascertain the relation which 
exists between the tbregoing effects and the condensation 
of the volume of each metal. We took the specific gra- 




























5S On the Heat produced by Triction or Compression. 
meter. It was 19,2357: we re-melted it, and its specifi¢ 
gravity became 19,~240. After having polished it, its spe- 
cific gravity was 19,2390: we then struck it, and its specific 
gravity became 19~2487. 
Piece of silver . . . . . . . . . . . . . . . . . . . . . . . . .  10,4667 
Piece of re-melted silver . . . . . . . . . . . . . . . . .  10~4465 
Piece of silver struck . . . . . . . . . . . . . . . . . . . .  10 ,4838 
Piece of copper . . . . . . . . . . . . . . . . . . . . . . . .  8,8529 
Piece of copper, struck . . . . . . . . . . . . . . . . . .  8,8898 
Piece of copper, struck a second time . . . . . .  8,9081 
If we compare the foregoing experiments, we see that, 
independently of the difference of the specific gravities of  
tile metals, gold undergoes in the compression caused by 
the shock a less condensation than silver, and the latter ia 
its turn less than copper ; and that the heat extricated is irt 
proportioi~ to the change of dimension. But we must 
compare the piece of copper with that of silver and of 
gold, regarding all three in the state in which they are 
when they are reduced into plates, i.e. when they have 
undergone the pressure of a flatting-mill, because copper 
cannot acquire its greatest dilatation by re-melting, whicli 
alters its surface. The re-meltit~g, by producing a greater 
state of dilatation, dimillishes the tenacity, which was owing 
to the compression of the metal, and it increases at the 
,ame time the proportion of calori% which varies with tile 
dimensions. 
We struck into moulds some pieces of similar dimension 
to the above ; but die heat extricated was less considerable, 
and the specific gravity received less increase than when tile 
pieces struck were at liberty. This was certainly owing to 
the particles in the latter case coming more closely together 
by sliding over one another. 
At the commencement of our experiments we made use 
of copper, and had, as we supposed, clearly ascertained that 
heat was extricated bv compression ; but, when all circum- 
stances were alike, instead of heat, we had a production of 
cold. We verified the temperature of" all the objects which 
could have an 5" influence, and we fbund, by employin~ a very 
accurate thermometer of M. Pictet's, which we had used 
throughout he experiments, that the stamper of~ the fly- 
press was nearly half a degree below the temperature of 
the copper: we directed one experiment towards this ob- 
ject, and we ascertained that the communication of tem- 
perature takes place in a much more rapid manner by mean~ 




























On the Parts of Trees priraaril!t impaired by Age. ~9 
.5imply in contact. Sinee then, we took every necessary 
precaution in order that the fly-press and the metallic pieces 
should be at the same temperature before making the fly- 
press act. 
It results from what precedes, that the heat which is pro- 
dueed by compression in bodies which do not undergo 
any chemical change, is merely owing to the changes of 
dimension which these bodies undergo; and ~hen the di- 
mensions can no longer be diminished, the shock, how- 
ever violent does not cause any heat: solids then become 
~imilar to liquids, which may undergo violent and repeated 
shocks without any change in temperature : for it appears 
to me to be natural to attribute the small extrication of 
heat which we have been able to observe in the pieces which 
had undergone three operations, either to a small condensa- 
tion which might still be produced in them, or to the effects 
of the elastic particles of the fly-press, which had been able 
to re-adjust themselves after the shock. 2dly, That the 
eommuuieation of the he, at takes place much more rapidly 
by a strong compression than by simple c~mtact: from 
which it follows, that i~a our experiments we have been able 
to obtain but a small part of the effects of the extrication 
of heat produced by compression; but this part ought to 
be in relation with the total effect. 
X. On the Parts of Trees primarily impaired by ~'lge. 
In a Letter from T. A. KNIGHT, Esq. ~:R.S. to the Rt. 
Hon. Sir Jos•vn BANKS, Bart. K.B. P.R.S. e" 
MY DF.Aa SIR, IN  the first communication I had the ho- 
Hour to address to you, (it was in the year 1795,) I stated 
the result of many experiments on grafted trees, from which 
I inferred that each variety can be propagated with success, 
during a limited period only ; and that the graft, or other 
detached part of an old tree, or old variety, can never form 
that which can with propriety be called a young tree. 
I have subsequently endeavoured to ascertain which, 
amongst he various organs that compose a tree, first fails to 
execute its office, aud thus tends to bring on the incurable 
debility of old age ; and the result of tile experiments ap- 
pears sufficiently interesting to induce me to commulficate 
an account of them to you. 
Whatever difference xists between the functions of ant- 
* From the Philosophical Transactions for 1810~ Part IL 
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